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Abstract 
Background 
The problem statement identified for this study concerns the insufficient 
research on horse riding-related risk factors and rider demographics linked 
to the incidence and prevalence of low back pain (LBP) among 
competitive showjumping riders in South Africa. 
Aim 
The aim of this study was to determine the point and lifetime prevalence of 
lower back pain in competitive showjumping riders within a South Africa 
context. The secondary aim was to identify possible risk factors and riding-
related risk factors which may predispose equestrians to low back pain 
(LBP). 
Research methodology 
A quantitative cross sectional study was conducted through means of a 
questionnaire. The sample consisted of 100 competitive showjumping 
riders, who were recruited randomly through word of mouth, at South 
African Equestrian Federation (SAEF) registered shows. Participants were 
between the ages of 18 and 65 years old with a 77:23 female to male 
ratio. One-way ANOVA  and independent sample t-tests were used to 
assess if there were any differences found between rider demographics, 
health history and riding practices and experiences with regards to LBP. 
Results and discussion 
One hundred showjumping riders completed the questionnaire (100% 
response rate) of which 77 of the participants were female and 23 were 
male. Of the sample, 81% reported the prevalence of lifetime LBP and 
42% point prevalent LBP. Of the risk factors identified and discussed; pre 
obesity, increased age and increased time spending jumping were all 
associated with more likely to report LBP. Contrary to previous studies and 
 v
expected results for this study, there was no correlation between riding-
related injury and LBP nor was there a discrepancy for LBP prevalence 
between male and females. 
Conclusion and recommendations 
An analysis of the data collected by the questionnaire illustrates that there 
is both a point and lifetime prevalence for LBP amongst competitive 
showjumping riders in South Africa. 
Key Words: Chiropractic, Cross Sectional study, Low back pain, 
Showjumping. 
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CHAPTER 1 – INTRODUCTION 
1.1 Problem Statement  
The problem statement identified for this study concerns the incidence and 
life time prevalence of low back pain (LBP) among competitive 
showjumping riders in South Africa and the lack of research that has been 
conducted within a South African context. Rider demographics as well as 
riding-related risk factors will also be investigated. This problem was 
identified as a result of a study done by Auvula and Klein (2007) carried 
out on lumbar lordosis and low back pain in showjumping riders competing 
at nationals, in the Netherlands and Belgium, which recommended that the 
study should be performed again with a larger sample size.  
A number of studies have been conducted on the prevalence and selected 
risk factors for low back pain. These include Auvula and Klein’s (2007) 
research among showjumping riders competing at nationals in Belgium 
and the Netherlands, as well as Lewis, Dumbbell and Magnoni's (2018) 
study to investigate the prevalence of pain in competitive showjumping 
equestrian athletes in the United Kingdom. 
Accordingly, it is apparent that some research has been performed on low 
back pain in showjumping riders abroad but there is a lack of data 
pertaining to South African competitive showjumping riders, which in this 
case warranted the investigation of a South African population. 

1.2  Aims Of The Study 
The primary aim of this research was to determine the point and lifetime 
prevalence of low back pain (LBP) in competitive showjumping riders in 
South Africa. The secondary aim was to identify the possible rider 
demographics and riding-related risk factors for LBP to which competitive 
showjumping riders are exposed to. 
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From the aim above, the following four research questions were identified 
and discussed in the chapters that follow. 
1. Which demographic amongst competitive showjumping riders is 
most likely to experience low back pain? 
2. Does competing or riding increase the risk of low back pain in 
showjumping riders? 
3. Is there an increase in the prevalence of low back pain in 
competitive showjumping who compete more frequently? 
4. Is there an increase in the prevalence of low back pain in 
competitive showjumping riders who have been riding or competing 
for a longer period of time? 
1.3 Possible Outcomes Or Contribution 
Possible outcomes of this research include highlighting the riding-related 
risk factors for the prevalence of low back pain in competitive 
showjumping riders within a South African context.  
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CHAPTER 2 – LITERATURE REVIEW
2.1 Introduction
This chapter reviews various academic works that have been written on 
LBP prevalence amongst horse riders, including showjumpers. This 
chapter will start with looking at the anatomical structures of the lower 
back region, specifically the lumbar spine and sacrum. The chapter will 
then continue with identifying and discussing Low back pain (LBP) and its 
various presentations as well as possible causes, effects, and 
consequences thereof. Among the causes of LBP, the chapter will also 
include possible riding-related risk factors and demographical factors 
which may contribute to the cause. 
While LBP and musculoskeletal disorders have been discussed and 
recognised in horse riders (Kraft, Urban, Wallny, Jager & Pennekamp, 
2007), limited research has been conducted amongst competitive 
showjumping riders internationally (Auvala & Klein, 2007; Lewis, Dumbbell 
& Magnoni, 2018). These views are based on the fact that there are 
insufficient sources which address the issue of LBP in competitive 
showjumping riders among South Africans in particular.  
2.2 Anatomy Of The Lower Back 
Figure 2.1 below shows the posterior view of the lumbar and sacral region, 
which includes five lumbar vertebrae with their intervertebral discs 
(Muscolino, 2015). The spine can be divided into four sections; cervical 
which is the neck, thoracic which is the upper back region, lumbar which is 
the lower back and lastly the sacral region which includes the coccyx 
(Burke, 2016). The lumber vertebrae are the largest in the spine due to 
their weight bearing function. The sacrum is wedged between the two 
pelvic bones bilaterally, which is composed of the the ilium, ischium and 
pubic bones, and superiorly interacts with the 5th lumbar vertebrae and 
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inferiorly with the coccyx (Schmidler, 2019). Within the spine there are two 
major curvatures known as the cervical lordosis and lumbar lordosis, they 
play an important roll in weight distribution and load placement on the 
vertebrae, and deviation from the correct curvature can result in 
pathological changes to occur (Burke, 2016). 
 
Figure 2.1 The posterior osseous view of the lumbar spine and 
sacrum. 
2.3 Low Back Pain Definition
Low back pain (LBP) is a common musculoskeletal disorder found in the 
general population. It can be defined as, “The pain and discomfort, 
localised below the costal margin and above the inferior gluteal folds, with 
or without leg pain” (Vrbanic, 2011). LBP can be defined by its severity and 
is classified into different categories depending on the underlying cause. 
2.3.1 Definition By Severity
When looking at the different severities of LBP it can be classified into 3 
different groups, based on the duration of the experienced pain, namely; i) 
Acute LBP is LBP with a duration of less than six weeks, ii) Sub-Acute 
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LBP has a duration of six to twelve weeks, and iii) Chronic LBP is LBP 
which lasts more than twelve weeks (Jenkins, 2002; Vrbanic, 2011). 
2.3.2 Definition By Categorisation And Causes
LBP can be further classified into 4 different categories, based on the 
presenting signs and symptoms of the patient. These categories include; i) 
Simple mechanical LBP, ii) LBP with radiculopathy, iii) Serious pathological 
LBP, and iv) LBP with a psychological overlay (Jenkins, 2002). These four 
categories will then determine the level of treatment received by the 
patient.  
As previously mentioned, LBP can be classified according to its causes or 
underlying pathological conditions. Hayashi (2004) simply summarised 
these causes under 6 etiological headings;  
1) Trauma; involving muscular and bone-related problems such as 
fractures or herniated intervertebral discs 
2) Inflammation; including conditions such as spondylitis and ankylosing 
spondylitis. 
3) Tumours; referring to an spinal metastasis or spinal cord tumours.  
4) Degeneration; including both the vertebrae and intervertebral discs 
such as spondylosis deformans.  
5) Abdominal organs; underlying pathological conditions pertaining to 
abdominal organs such as the kidneys and pancreas, referring as LBP.   
6) Psychological; Psychogenic LBP caused by mental illnesses such as 
depression and hysteria (Hayashi, 2004). 
2.4 Demographic Risk Factors For Low Back Pain 
Limited studies have been conducted to assess the reasons why 
showjumping riders often suffer from neck and back pain, specifically LBP, 
of varying prevalences. Suspected demographic factors, including gender 
and age, are discussed in the following sections.  
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2.4.1 Gender
Equestrianism, specifically showjumping, is one of the few sports where 
both men and women can compete equally within the same competition. 
Whitaker, Hargraeves and Wolframm (2017) conducted a study to 
investigate the difference in performance between male and female 
showjumping riders and concluded that no significant differences were 
found. However Quinn & Bird (1996) found that there was a higher 
incidence of female riders experiencing LBP, 58%, than that of male riders, 
27%.  
The greatest amount of force during riding is absorbed through the rider’s 
pelvis, sacrum and lumbar spine (Micheli, 2010). The human anatomy of 
male versus female, specifically the pelvic bones, differs in the following 
aspects; the female has broader sciatic notches, a shallower greater pelvis 
and wider lesser pelvis, a larger pelvic inlet and outlet with a sciatic notch 
nearly at a 90 degrees angle (Leong, 2006). The male pelvic anatomy 
varies in that; the sciatic notches are narrower, a deeper greater pelvis 
and narrower lesser pelvis, a smaller pelvic inlet and outlet with a sciatic 
notch angle of 30 degrees narrower than that of females. The male pelvis 
is also considerably heavier and thicker than that of a female’s in order to 
provide a sturdier support for a larger trunk (Leong, 2006).  
2.4.2 Age
On age, showjumping is classified as a late maturation sport. The mean 
age of British Olympic showjumpers is 44 years old, with riders such as 
Nick Skelton, 60 years of age, still competing and winning a gold medal at 
the Rio Olympic games (Lewis, Dumbell & Magnoni, 2018). Kraft, 
Bennekamp, Becker and Young (2009) found that competitive horseback 
riding does not accelerate the process of lumbar disc herniation nor did 
they find any conclusive MRI findings to show underlying spondylosis, 
spondylolisthesis or pathological changes to the paraspinal muscles. They 
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did however identify a high prevalence of LBP in horse riders (Kraft et al. 
2009). Lewis, Dumbell and Magnoni (2018) found no association between 
pain experienced and age, however there was a high significance found 
between years of riding and pain experienced. 
2.5 Riding-Related Risk Factors
Riding-related risk factors are potential causes of LBP that directly 
emanate from horse riding, specifically competing as a showjumper. Some 
research surrounding these factors have been conducted and identified 
riding intensity, history of injury and riding posture as some riding-related 
risk factors.  These factors are discussed in more detail in this section. 
2.5.1 Riding Intensity
The evaluation of riding intensity and its effect on the morphological 
changes to the spine is a relationship which has rarely been researched. 
Kraft et al. (2007) aimed to better identify this relationship and found that 
despite the high prevalence of LBP in riders, there is no significant 
correlation between riding intensity and LBP. Lewis, Dumbbell and 
Magnoni (2018) suggests that musculoskeletal injuries may arise due to 
overuse which can result in riders experiencing chronic pain. Furthermore 
they identified that horse riders in general are at a greater risk than the 
non-equestrian population for experiencing chronic LBP which may be due 
to the repetitive nature of riding. 
2.5.2 History Of Injury
Equestrian sports have a high injury risk and is one of the most dangerous 
activities to participate in (Lewis et al., 2018). It is predicted that for every 
1000 hours of riding the rider will have had 49 hospital visits, mostly due to 
falling off the horse, with the more severe injuries occurring during jumping 
(Ball, Ball, Kirkpatrick & Mulloy, 2007). Ball et al. (2007) further identified 
that following an acute accident, half the riders experienced chronic pain, 
                                                                                                                   7
weakness, headaches, decreased mobility and balance. Lewis et al. 
(2018) found that 61% of competitive showjumping riders were 
experiencing pain and that chronic pain is the main reason for retirement 
from the equestrian sport. The most common spinal injury seen in horse 
riding is a thoracolumbar, vertebrae T12 and L1,  fracture. This is due to 
the rider often landing on their feet or buttocks when falling off the horse 
(Micheli, 2010). Overuse injuries are also common in riders due to the high 
musculoskeletal demand placed on them which includes the shoulders, 
lower back and lower extremities. (Micheli, 2010). 
2.5.3 Riding Posture
Postural asymmetry is one of the most common risk factors for chronic 
back pain in athletes (Nadler, Maanga, DePrince, Stitik & Feinberg, 2000). 
A link has been shown between pelvic asymmetry and altered trunk 
motion in a seated position, riding position, which suggests that it could be 
the cause of LBP as the lumbar spine is placed under higher levels of 
stress (Einas, Egan, Delusion & Wasserburg, 2006). 
Showjumping riders specifically spend long training sessions in the saddle 
with their knees in a “locked” flexed position (Telle, 2012). During riding it 
is important for the rider to maintain a stable phase synchrony between 
their own body; torso, pelvis and hips, and that of the horse (Guzman, 
Esmail, Karjalainen & Malmivaara, 2001). This allows for greater comfort 
and clearer communication for horse and rider, allowing for a balanced 
partnership (Nevison & Timmis, 2013). The efficient execution of riding 
movement is dependant on the maintenance of balance and posture of 
both the horse and rider during dynamic interactions (Lagarde, Kelso, 
Peham & Licka, 2005). The magnitude of mechanical force distribution on 
the body of the horse and rider is altered by anatomical asymmetry. 
Asymmetrical stress is further emphasised by lateral bias motor control in 
both the horse and rider which can lead to injury (Hobbs, Baxter, Broom, 
Rossel & Sinclair, 2014). Lewis et al. (2018) found that 45% of riders 
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believed that their pain experienced affected their postural asymmetry. The 
paucity of research done on horse and rider posture and asymmetry 
warrants for further studies to be conducted (Symes & Ellis, 2009). 
2.6 Consequences Of Low Back Pain
LBP is one of the most common causes for consulting a primary care 
physician and has both direct (medical costs) and indirect (absenteeism) 
costs which are immense (Chou & Lam, 2007). Lewis et al. (2018) found 
that 85% of participating showjumping riders experienced neck and back 
pain and that majority of riders experienced LBP. Most of the pain 
experienced was recorded as mild, however there were also reports of 
medium hip and upper back pain, with some records of severe lower back 
and neck pain (Lewis et al., 2018). Lewis et al. (2018) further concluded 
that 85% of riders perceived their pain to impact their riding performance 
which includes factors such as; postural asymmetry, range of motion, 
increase in fatigue, anxiety and irritability, as well as reduced 
concentration. In showjumping, riders are required to complete a course 
consisting of 15 fences in a specific order, the rider is also responsible for 
guiding and positioning the horse correctly before every obstacle (FEI, 
2018). If the rider is experiencing LBP, their breach in concentration, can 
put both the rider and horse at risk of injury (Lewis et al., 2018). 
Lewis and Baldwin (2018) agreed with these findings and found a 
significant relationship between elite equestrian athletes pain and their 
perception that this pain affected their riding performance. In response to 
LBP the most common treatment strategy is self-medicating with non-
steroidal anti-inflammatory drugs (NSAIDS) (Lewis & Baldwin, 2018). This 
puts the rider at risk of overdosing and non-compliance with the World Anti 
Doping Agency (WADA) as well as other potential risk factors such as 
damage to the cardiovascular system, kidneys or gastrointestinal system 
(Lewis et al. 2018).  
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2.7 Summary
The paucity of research done on LBP in competitive showjumping riders, 
in South Africa and internationally, results in uncertainty of the true risk 
factors behind LBP.  There is a trend seen amongst several of the studies 
conducted, where certain riding-related risk factors; history of injury and 
posture, as well as demographical factors have been identified. 
Researches have found a significant presence of pain amongst 
showjumping riders, however there is still speculation as to whether or not 
the discussed risk factors are related to the cause of the LBP experienced. 
The lack of research found in a South African context warrants further 
studies to be conducted.    
                                                                                                                   10
CHAPTER 3 - METHODOLOGY 
3.1 Introduction 
This chapter describes the methods used to conduct the research study. 
Areas of interest discussed in this chapter include the research type and 
design, the sample selection and study setting, the methods of statistical 
analysis, and ethical considerations. 
3.2 Research Type And Design 
This study employed a quantitative, exploratory research design. The 
study was conducted among competitive showjumping riders in South 
Africa, which were randomly selected at SAEF registered showjumping 
events. 
3.3 Selection And Study Setting 
3.3.1 Sample Selection 
Participants were recruited by word of mouth at three SAEF registered 
showjumping events which took place in Gauteng and included riders from 
across South Africa. These events were picked based on the popularity 
and size of the show. Riders were approached and recruited at the shows 
until a sufficient amount of participants had been obtained. A sample size 
estimate of 120 was used. However, all riders were given the opportunity 
to participate in the research questionnaire, as long as they met the 
inclusion criteria, variances in the sample size occurred. A sample number 
of 100 completed questionnaires, as determined by the biostatistician, was 
required to make this study viable. 
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3.3.2  Inclusion Criteria 
The inclusion criteria included all showjumping riders who are currently 
registered and competing as per the SAEF regulations. Participants 
needed to be within the age range of 18 to 65 years. 
3.3.3 Study Setting 
For this particular study, consent was sought from the South African 
Equestrian Federation (SAEF) (Appendix A) to conduct research at the 
selected showjumping events. Once permission from the SAEF had been 
obtained (Appendix A), three showjumping events were selected where 
the researcher spent one day at each event approaching riders. The 
following three events were selected based on their popularity and the 
vast amount of riders who were to compete; 
• 17th August 2019 Training and Graded show at Penbritte Equestrian 
centre. 
• 24th August 2019 Show jumping show for adults and juniors at 
Burlington stables. 
• 25th August 2019 Kudu sport horse KPC festival 2019 at Kyalami park. 
As random assignment is used in quantitative research, riders were 
randomly selected through word of mouth at these events and their 
participation in the research was voluntary – if a rider declined, another 
rider was approached. Every rider at each showjumping event was given 
an opportunity to participate based on the inclusion criteria. 
All willing participants who met the inclusion criteria were then given 
access to a research study information letter (Appendix B) that explained 
the components of the research study, as well as a research consent form 
(Appendix C) which they had to sign to show that they understood and 
agreed to the contents of the information letter. Once a rider agreed to 
participate in the study, 5-10 minutes of their time was used to give a brief 
introduction to the research and explain how the questionnaire works.  
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A stand was set up at each of the shows and included a separate, private 
cubicle where participants were able to complete their consent form 
(Appendix C) and questionnaire (Appendix D). Upon completion, the 
consent form and the questionnaire was then placed into separate sealed 
ballot boxes, available in the private cubicle. By signing the consent form 
(Appendix C), with their name and signature, participants were not 
ensured anonymity but their privacy and the protection of their identity was 
ensured as only the researcher had access to the sealed ballot box. The 
questionnaire (Appendix D) however allowed for the data of each 
participating rider to stay anonymous, as participant’s did not have to sign 
their name, and again, only the researcher had access to these 
questionnaires.   
Participants received no remuneration and were able to withdraw from the 
study at any time before the point of submission. Participants who met the 
inclusion criteria were asked to complete the questionnaire. 
3.4 Questionnaire Development 
A hardcopy questionnaire was used to conduct this study. The 
questionnaire was adapted from the study, “Lumbar lordosis and low back 
pain in showjumping riders”, which was completed at the Hogeschool van 
Amsterdam (Auvala and Klein, 2007). This study only included 40 
professional showjumping riders competing in the Netherlands and 
Belgium. A similar study conducted in the United Kingdom investigated the 
“The prevalence of pain in competitive showjumping equestrian 
athletes” (Lewis, Dumbbell and Magnoni’s, 2018) which also contributed to 
the adaptation of the researcher’s questionnaire.  
For the purpose of this research, the questionnaire was adapted and 
changed so as to be specific to the sample population and to address the 
aim of the study. A statistician at STATKON assisted with the adaptation 
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and validation of the questionnaire to ensure that it was viable (Appendix 
E). For this reason, no pilot study was used in this research. 
The questionnaire consists of five sections, although not all sections 
pertained to every participant. The participants took approximately 5 
minutes to complete it. 
The presence of LBP depends solely on the subjective self-report of the 
participants and is not based on an objective clinically verified diagnosis of 
a specialist (Erick and Smith, 2014). The subjective data related to the 
manner in which the participants were able to answer the questions 
subjectively regarding point and lifetime prevalence, as well as the risk 
factors for LBP. The data would, it was hoped, also demonstrate the 
subjective clinical presentation of the LBP. 
3.5 Data Analysis 
The gathering of data for this study was done by means of an hardcopy 
questionnaire. The raw data was collected and coded using a Microsoft 
Excel spreadsheet. Prior to statistical analysis, the raw data was verified 
for consistency and accuracy. Basic and descriptive statistics were 
provided and categorical analysis appropriate for the sample size and the 
nature of the variables was used to address the research question.  
3.6 Statistical Analysis 
The data obtained from the research was presented using graphs and 
tables with the assistance of a statistician. To ensure the research 
question was answered, the data was analysed using One-way ANOVA 
and independent t-tests. This was used to identify any differences found 
between rider demographics, health and riding history as well as riding 
practices with regards to LBP. Pearson correlation tests were also done to 
identify possible relationships between LBP prevalence, frequency and 
intensity, and the riding frequency and years of practice at a competitive 
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level. Inferential statistics were used to establish possible associations 
between variables and contingency tables were used where applicable to 
evaluate the data and to demonstrate the observations from different 
related categorical variables. Cross tabulations between point and lifetime 
prevalence were described using relative frequency and percentage 
tables. A p value of ≤ 0.05 was considered to be statistically significant. 
3.7 Ethical Considerations 
All participants who wished to participate in this particular study were 
requested to read the information letter (Appendix B) and sign the consent 
form (Appendix C) provided at the beginning of the questionnaire. The 
letter gave the name of the researcher, the purpose of the study and the 
benefits of participating in the study. It also explained that the participant’s 
privacy would be protected by ensuring their anonymity and confidentiality 
when compiling the research dissertation. All participants were told that 
they would remain anonymous and that the researcher would not be able 
to track the information entered in the questionnaires back to the 
participants. The participants were informed that their participation was 
voluntary and that they were free to withdraw from the study at any stage 
before point of submission. The participants were then required to sign the 
consent form, thus indicating that they understood all that was required of 
them for this particular study. No risks were identified for this particular 
study, as the research took the form of a questionnaire that could be 
completed in the participants’ own time. 
This study was approved by the Faculty of Health Sciences Higher 
Degrees Committee (HDC) and the Research Ethics Committee (REC) 
(Appendix F). Furthermore, this study was submitted to an anti-plagiarism 
software, Turnitin and a similarity index of 17% was generated (Appendix 
G). 
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CHAPTER 4 - RESULTS 
4.1 Introduction 
In this chapter, data analysis results for the survey are presented and 
briefly explained. The results of responses from the survey were first 
analysed using descriptive statistical analysis, specifically mean scores 
and frequencies. Data was further analysed using One-way ANOVA  and 
independent sample t-tests to assess if there were any differences found 
between rider demographics, health history and riding practices and 
experiences with regards to LBP. Pearson correlation tests were also done 
to identify relationships between LBP prevalence, frequency and intensity, 
as well as the riding frequency and rider’s years of practice at a 
competitive level of showjumping. The chapter starts with an analysis of 
the sample’s demographics before descriptive tests and inferential tests. 
4.2 Demographic data 
A sample of 100 participants took part in the survey. The gender, age and 
body-mass index of this sample is described in this section. 
4.2.1 Age 
Data was collected from 100 survey participants. Table 4.1 below 
classifies these participants by gender. 
Table 4.1: A table showing the gender ratio within the sample. 
In total, there were 23 male participants, making up 23% of the sample 
and 77 female participants who constituted 77% of the sample. The 
sample was therefore female dominated. 
  n Percent
Male 23 23.0
Female 77 77.0
Total 100 100.0
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 4.2.2 Participant’s age 
Figure 4.1 below shows the sample distribution by age. 
#  
Figure 4.1: A graph showing the age range within the participants. 
Out of the 100 participants, 23% were below the age of 19; 14% between 
20 and 24 years; 25% between 25 and 29 years and 18% between 30 and 
34 years. The modal age group for the participants was therefore the 25 to 
29 years age group. The group with the least participants was the 40 to 44 
year age-group with a frequency of 3 participants or 3% of the sample. 
4.2.3 Body-Mass Index 
Figure 4.2 below shows the sample’s body-mass index (BMI). BMI was 
calculated from each participant’s height and weight data using the 
formula below: 
BMI = Weight/Height2 
Three BMI groups shown below were identified in the sample: 
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Figure 4.2: A pie chart showing the Body Mass Index (BMI) range 
within the sample. 
Out of 100 participants, 66% were classified as having a normal weight 
(BMI 18.5 to 24.9) while 22% were classified as being pre-obese (BMI 25 
to 29.9). The remaining 12% were classified as underweight (BMI 18.5 
and below). Most of the sample was therefore of normal weight. 
4.3 Riding and competing history 
Data on the sample’s horse-riding history and experience was also 
collected. It is analysed in this section. 
4.3.1 Riding experience 
Figure 4.3 shows the sample’s horse riding experience.  
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22%
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#  
Figure 4.3: A graph showing the participant's riding experience 
measured in years. 
Out of the 100 participants, 33% had been riding for 6 to 10 years; 20% for 
16 to 20 years and another 20% for 0 to 5 years. The sample’s years of 
riding experience ranged from 1 year to 35 years signifying a diverse 
range of experience.  
Data was also collected on the participant’s number of riding years at a 
competitive level. Figure 4.4 below shows the participants’ number of 
years of competitive riding. 
#  
Figure 4.4: A graph indicating how many years the participants’ have 
been riding at a competitive level. 
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In the total sample, 58% of the participants had been riding at a 
competitive level for between 0 to 5 years; 19% for 6 to 10 years and 14% 
for 16 to 20 years. The numbers of years in competitive riding ranged from 
1 to 28 years. The sample was however dominated by participants who 
had between 0 to 5 years of experience of competitive riding.  
4.3.2 Riding activities 
Data was collected on two activities; groundwork activities, which included 
walking, trotting an cantering (no pole work) and jumping activities. 
Table 4.2: A table showing the amount of time spent jumping versus 
groundwork per week. 
The table above shows that 43% of the sample spent 50-75% of their 
riding time on groundwork and 34% spent between 25-50% on 
groundwork. Only 7%of the sample of 100 spent 25% and below on 
groundwork. As shown above, 44% of the sample spent between 25 to 
50% of their weekly rising time jumping while 35% spent between 0% and 
25% on the same activity. Comparatively, the sample spent less time 
jumping (mean =1.9, standard deviation=0.82) than on groundwork 
(m=2.68, sd=0.83). 
  Mean SD 0-25%
25-5
0%
50-7
5%
75-10
0%
On average, how many hours 
a week do you spend on flat/
groundwork?
2.68 0.827 7 34 43 16
On average, how many hours 
do you spend a week on 
jumping?
1.90 0.823 35 44 17 4
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4.3.3 Time spent in competition 
Figure 4.5 below shows data collected in response to the question: How 
many shows do you compete in per month?
!  
Figure 4.5: A graph indicating the amount of shows participants' 
compete in per month. 
From the above statistics, out of 100 survey participants, 63 competed 
between 0 to 1 time a month; 23 twice a week, 7 3 times a week and 
another 7, more than 4 times a week. A significant part of the sample 
therefore competed less frequently in competitions. 
The sample was asked 3 further questions relating to horse riding. These 
are shown in Table 4.3 below. 
Table 4.3: A table representing the answers of other riding related 
questions. 
As shown above, out of 100 participants, 80% stated that they carried and 
tacked up their own horses; 69% rode without stirrups and 48% competed 
in other disciplines besides showjumping. 
% 
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77
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63
  N Yes No
Do you carry and tack up your own horse? 100 80% 20%
Do you ever ride without stirrups? 100 69% 31%
Besides show jumping, do you compete in 
any other disciplines? 100 48% 52%
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4.4 Health and medical history 
Data was collected on the 100 participants’ health and medical history 
including the amount of hours they slept per night. 
4.4.1 Sleeping hours per night 
Figure 4.6 below shows the sample’s response to the question, On 
average, how many hours do you sleep per night? 
Figure 4.6: A pie chart indicating the amount of hours participants’ 
sleep per night. 
In the sample, 75% slept for between 6 to 8 hours a night; 14% for more 
than 8 hours a night and 11% for less than 6 hours a night. Most 
participants in the sample therefore slept for 6 to 8 hours a night. 
4.4.2 Personal injury history 
Table 4.4 below shows responses to 3 questions on the sample’s injury 
history. 
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14%
75%
11%
Less than 6 hours
6 - 8 hours
More than 8 hours
Table 4.4: A table representing the answers recorded to injury related 
questions.
Out of 100 participants, 91% agreed that they had fallen off a horse before 
while 9% said that they had not. Also, 25% had sustained spinal injuries 
while horse riding and 16% had suffered from spinal injuries related to 
other causes. Most of the sample had fallen off a horse at least once 
although only a minority sustained spinal injuries from horse riding in 
general. 
4.5 Lower back pain at this moment (point prevalent LBP) 
Out of the 100 participants, 42% affirmed that at the moment of data 
collection they were suffering from lower back pain. As shown in Figure 
4.7 below the remaining 58% stated that they were not suffering from 
lower back pain  at that moment. 
Figure 4.7: A pie chart representing point prevalent LBP within the 
sample. 
  N Yes No
Have you ever fallen off a horse before? 100 91 9
Have you sustained a spinal injury from 
horse riding? 100 25 75
Have you ever suffered any spinal injury/
trauma (not involving horse riding?) 99 16 83
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58%
42%
Yes
No
Fewer participants were suffering from LBP at the point of data collection 
than those who were not. The sample therefore had a 42%  point 
prevalent for LBP. 
4.5.1 Frequency of LBP 
Three questions were further asked on point prevalent LBP frequency. 
These are shown in Table 4.5 below: 
Table 4.5: A table representing the frequency of  point prevalent LBP 
within the sample.
    n Percent
When did the low back 
pain start?
Not applicable 58 58%
Less than 1 week 
ago
6 14.3%
1- 6 Months ago 4 9.5%
More than 6 months 
ago
4 9.5%
1 Year or more ago 28 66.7%
Total 42 100%
How often do you 
experience low back 
pain?
Not applicable 58 58%
Sometimes 9 21.4%
Monthly 4 9.5%
Weekly 11 26.2%
Almost daily 18 42.9%
Total 100 100%
What is the frequency of 
your low back pain?
Not applicable 58 58%
Intermittent (comes 
and goes)
37 88.1%
Constant 2 4.8%
Unsure 3 7.1%
Total 100 100%
                                                                                                                   24
The participants responded to the statement, When did the low back pain 
start? As follows: 66.7% said more than 1 year ago ago; 14.3% less than a 
week ago; 9.5% 1 to 6 months ago and another 9.5% more than 6 months 
ago. 
Amongst the 42, 42.9% suffered from it almost daily, 26.2% weekly, 21.4% 
sometimes  and 9.5% monthly. When asked What is the frequency of your 
low back pain? 88.1% said that it came and went; 7.1% said that they 
were unsure and 4.8% said that it was constant. 
4.5.2 Description of the pain 
Table 4.6 below shows responses to 5 questions meant to collect 
descriptive information on the pain that the 42 participants who currently 
were experiencing LBP were going through. 
Table 4.6: The pain description for point prevalent LBP reported by 
the participants. 
    n Percent
Describe the pain
Sharp/ 
shooting 6 14,3%
Dull/ aching 32 76,2%
Stabbing 2 4,8%
Catching 2 4,8%
Total 42 100%
Is the location of the low back 
pain on one or both sides?
One side 15 35,7%
Both sides 27 64,3%
Total 42 100%
Do you experience pain/ 
tingling/ numbness into your 
legs?
Yes 15 35,7%
No 27 64,3%
Total 42 100%
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Amongst the 42, 76.2% described the pain as dull or aching; 14.3% as 
sharp or shooting; 4.8% as stabbing and another 4.8% also described it as 
catching. When asked the question, Is the location of the low back pain on 
one or both sides? 35.7% said it was one side and 64.3% said it was on 
both sides. To the question, Do you experience pain/ tingling/ numbness 
into your legs? 64.3% said yes and 35.7% said no. Finally in the above 
table, 61.9% said their current pain was thought to be horse riding related 
and 38.1% said it was not. 
4.5.3 Intensity of the pain 
The 42 participants who stated that they were currently experiencing LBP 
were asked to rate their pain: On average, how would you score your pain 
with 0 being no pain and 10 being the worst pain. 
Table 4.7: The pain intensity for point prevalent LBP as reported by 
participants.
Do you think your current low 
back pain is horse riding 
related?
Yes 26 61,9%
No 16 38,1%
Total 42 100%
 Ranking n Percent
5 13 31%
4 12 29%
6 5 12%
3 3 7%
7 3 7%
8 3 7%
1 2 5%
2 1 2%
  42 100%
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Out of 42 participants, 31% rated the pain as a medium 5; 29% as a 4; 
12% as a 6 and 3% as a 7. Another 7% ranked it as a 7; 7% as an 8 and 
5% as a 1. The sample therefore felt that LBP was moderate. 
4.6 Lifetime prevalent lower back pain 
While the above section analysed data on point prevalent LBP, this section 
analyses data on lifetime prevalent LBP. 
Figure 4.8 below shows results from the questions, Do you ever suffer 
from lower back pain? 
Figure 4.8: A pie chart representing lifetime prevalent LBP within the 
sample. 
In the sample 81% of the 100 participants stated that they had suffered 
from LBP. The remaining 19% said that they had not suffered from it. The 
results above therefore shows that most horse riders in the sample had 
suffered LBP at some point in their life. 
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4.6.1 Frequency of LBP 
The 81 participants who had suffered from LBP were asked for further 
details relating to the frequency of their pain. Their responses to 3 
questions meant to collect this information are shown below: 
Table 4.8: The frequency of lifetime prevalent LBP reported by the 
participants. 
Amongst the 81, 66.7% started feeling LBP 12 months ago (from the time 
of data collection) and/or earlier; 12.3% had felt it for 1 to 6 months and 
13.6% for more than 6 months but less than a year and the remaining 
7.4% less than a week. In the same group, 46% stated that they 
experienced LBP “Sometimes”; 23% almost daily; 22% weekly and 9% 
monthly. 
    n Percent
When did the low 
back pain start?
Less than 1 week ago 6 7,4%
1- 6 Months ago 10 12,3%
More than 6 months ago 11 13,6%
1 Year or more ago 54 66,7%
Total 81 100%
How often do you 
experience low back 
pain?
Sometimes 37 46%
Monthly 7 9%
Weekly 18 22%
Almost daily 19 23%
Total 81 100%
What is the 
frequency of your 
low back pain?
Intermittent (comes and 
goes) 75 92,6%
Constant 3 3,7%
Unsure 3 3,7%
Total 81 100%
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The frequency of LBP was summed up as being intermittent by 92.6% of 
the sample group that suffered from LBP. Another 3.7% classified the 
frequency of their pain as constant and another 3.7% as unsure. 
4.6.2 Description of the pain 
The 81 participants described the pain they felt. Their descriptions are 
shown in Table 4.9 below. 
Table 4.9: The pain description for lifetime prevalent LBP as reported 
by the participants. 
In the group that experienced LBP, 79% described the pain as dull or 
aching; 9.9% as catching; 7.41% as sharp or shooting and 3.7% as 
stabbing. The pain was described as felt on both sides of the lower back 
by 60.5% of the group and on one side by 39.5%. Also 28.4% of LBP 
sufferers in the sample affirmed experiencing pain/tingling or numbness 
    n Percent
Describe the pain
Sharp/ shooting 6 7,41%
Dull/ aching 64 79,01%
Stabbing 3 3,70%
Catching 8 9,88%
Total 81 100%
Is the location of the 
low back pain on 
one or both sides?
One side 32 39,51%
Both sides 49 60,49%
Total 81 100%
Do you experience 
pain/ tingling/ 
numbness into your 
legs?
Yes 23 28,40%
No 58 71,60%
Total 81 100%
Do you think your 
current low back 
pain is horse riding 
related?
Yes 44 54,32%
No 37 45,68%
Total 81 100%
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into their legs while 71.6% did not. Finally, 54.3% thought that their LBP 
was related to horse riding while 45.7% did not. 
4.6.3 Intensity of the pain 
The LBP-experiencing group of 81 further ranked the intensity of the pain 
that it felt. Table 4.10 below shows the results of this ranking. 
Table 4.10: The pain intensity for lifetime prevalent LBP reported by 
the participants. 
Out of the sample, 33% ranked the pain as a 5; 26% as a 4; 12% as 3 and 
11% as a 2. In the same group, 4% ranked the pain as a 1; 4% as an 8 
and the final 2% as a 7. The sample group therefore generally viewed the 
pain as a being of low to moderate intensity with a few ranking it at a 
higher intensity. 
4.7 LBP during showjumping competitions 
The 100 participants in the sample were asked the question: Do you have 
low back pain when competing/ riding?  
Ranking n Percent
5 27 33%
4 21 26%
3 10 12%
2 9 11%
6 6 7%
1 3 4%
8 3 4%
7 2 2%
  81 100%
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Table 4.11: A table showing if participants experienced LBP when 
competing/ riding. 
In the total sample of 100, 55 participants or 55% said that they had LBP 
when competing and the other 45% said that they did not. Amongst the 55, 
63.6% further said that the pain got worse when they were competing or 
riding. 
4.8 LBP after showjumping competitions 
Table 4.12 below shows the responses to the question, Do you have low 
back pain after competing/ riding? 
Table 4.12: A table showing if participants experienced LBP after 
competing/riding.
Out of the 100 participants, 63 or 63% of the sample said that they felt 
LBP after competing in a show. Of these 63, 41% felt LBP a few hours 
  Response n Percent
Do you have low back pain when 
competing/ riding?
Yes 55 55%
No 45 45%
Total 100 100%
If you answered “Yes” to the 
previous question, does the pain 
get worse with competing/riding?
Yes 35 63,6%
No 20 36,4%
Total 55 100%
    n Percent
Do you have low back pain 
after competing/ riding?
Yes 63 63%
No 37 37%
Total 100 100%
If you answered yes to the 
previous question, when do 
you experience the low 
back pain after competing/ 
riding?
Immediately after 23 37%
a few hours after 26 41%
a day or so after 14 22%
Total 63 100%
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after competing; 37% immediately after competing or riding and 22% a 
day or so after. 
4.9 Inferential statistical analysis 
Inferential tests done on the collected data were Pearson correlations, 
independent sample t-tests and one-way ANOVA. T 
4.9.1 Gender  
For gender, independent t-tests done on the sample showed that there 
were no statistically significant mean differences between males and 
female responses to the above questions. The p-values on the above 
statements were above the 5% (p<0.05) level that was set as a cut-off for 
determining statistical significance. They ranged from P=0.524 to 0.696 
leading to the conclusion that riders’ exposure to LBP was not significantly 
different between the genders. Pearson correlation tests also confirmed 
that there was no statistically significant relationships between the 
dependent variables above and gender. This applied to both point 
prevalent LBP and lifetime prevalent LBP.  
4.9.2 Age 
By age, like gender, there were no statistically significant differences on 
most mean responses of the sample at p<0.05. Riders of different age 
groups therefore did not experience LBP, including its frequencies, 
differently. This included both point prevalent LBP and lifetime prevalent 
LBP experienced by riders. 
Pearson correlation tests did however show that there was a statistically 
significant  negative weak, correlation between age and the statement 
“Do you ever suffer from lower back pain?(r=-.250, p<0.05).  
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Table 4.13: A table showing the One-way ANOVA test results for age 
and LBP. 
As one’s age increases there was therefore a tendency to choose “Yes” to 
the statement indicating exposure to lifetime LBP, hence the negative 
correlation. This applied to lifetime LBP and was not observed to be 
statistically significant in point prevalent LBP. 
4.9.3 LBP and riding frequency 
There was no statistically significant mean differences in the responses of 
the riders when the following statements were used as one-way ANOVA 
independent variables: 
• How many hours per week do you ride? 
• On average, how many hours a week do you spend jumping? 
Table 4.14: A table representing the One-Way ANOVA results for LBP 
and time spent jumping. 
The group that spent between 0 to 25% of their riding time jumping had a 
mean score that was -.636 (p<0.05) lower than that which spent 75-100% 
on the same activity. This shows that riders who spent less time jumping 
  Age Groups
Do you ever suffer from low 
back pain? (Lifetime prevalent)
Pearson Correlation -0.250*
Sig. (2-tailed) 0.012
N 100
Dependent 
Variable
(I) On 
average, 
how many 
hours do 
you spend 
a week on 
jumping?
(J) On 
average, 
how many 
hours do 
you spend 
a week on 
jumping?
Mean 
Difference 
(I-J)
Std. 
Error Sig.
Do you ever suffer 
from low back 
pain?
0-25% 25-50% -0.068 0.086 0.893
 50-75% -0.121 0.112 0.763
 75-100% -0.636* 0.201 0.22
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had a lesser exposure to LBP and were more likely to answer, “No” to the 
statement, Do you ever suffer from low back pain? 
The above relationship was only applicable lifetime LBP prevalence as 
there was no statistically significant differences between average time 
spent jumping and point prevalent LBP. 
4.9.4 LBP and years of riding 
Table 4.15 below shows the correlation between the number of years the 
participant has been riding and LBP prevalence and experiences. 
Table 4.15: A table showing the Pearson correlation test results for 
years spent riding a LBP. 
As number of riding years increased, the tendency in the sample was to 
choose yes to lifetime LBP prevalence (r=-.193, p<0.05) although this was 
a very weak relationship. With point prevalent LBP, there was no 
statistically significant relationship between LBP and number of years one 
has been riding. 
  
Do you 
ever suffer 
from low 
back pain 
(Lifetime)?
Do you 
ever 
experience 
pain/ 
tingling/ 
numbness 
into your 
legs?
Do you 
have low 
back pain 
when 
competing
/ riding?
How many years 
have you been 
riding?
Pearson 
Correlation -0.193 0.244* -0.204*
S i g . ( 2 -
tailed) 0.054 0.014 0.042
N 100 100 100
**. Correlation is significant at the 0.01 
level (2-tailed).    
*. Correlation is significant at the 0.05 
level (2-tailed).    
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4.9.5 Pain characteristics – LBP 
Table 4.16 below compares the intensity of pain between riders who were 
classified as having point prevalent LBP and those with lifetime prevalent 
LBP. 
Table 4.16: A table comparing the point and lifetime prevalent LBP 
intensities as recorded by participants. 
Riders with point prevalent LBP generally recorded a low average LBP 
intensity of x=2.01 (sd=2.6) compared to 3.44 (sd=2.2) for lifetime 
prevalent LBP. For lifetime prevalent LBP, the mode pain intensity was 5 
compared to 0 for point prevalent LBP. 
4.9.6    Pain characteristics and demographics 
Pearson’s correlational tests were done on the 81 respondents who 
indicated that they had at one point or another suffered from LBP. 
The tests used characteristics of the pain of the respondents as 
dependent variables and demographics as independent variables. 
 Lifetime prevalent Point prevalent
N 100 100
Mean 3.44 2.01
Mode 5 0
Std. Deviation 2.162 2.592
Range 8 8
Minimum 0 0
Maximum 8 8
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Table 4.17: A table identifying the dependant and independent 
variables, to describe LBP, used for the Pearson correlation tests. 
The results of the statistically significant Pearson correlation tests are 
shown in Table 4.17 above: 
• There was a weak, positive correlation between gender and that 
statement, On average, how would you score your pain with 0 
being no pain and 10 being the worst pain. (r=-0.28. p<0.05). This 
shows that females had a propensity to rank pain intensity lower 
than males.  
• There were weak, positive correlations between age groups and the 
following statements: 
o Describe the pain (r=0.22, p<0.05)  
o Is the location of the low back pain usually on one or both 
sides? (r=0.35, p<0.05) 
Dependent variables Independent variables
When did the low back pain start?  Gender 
How often do you experience low back pain?  Age Groups 
What is the frequency of your low back pain? 
Describe the pain. 
Is the location of the low back pain usually on one or 
both sides? 
Do you ever experience pain/ tingling/ numbness into 
your legs?  
Do you think your low back pain is horse riding related?  
On average, how would you score your pain with 0 
being no pain and 10 being the worst pain.  
Do you have low back pain when competing/ riding?  
If you answered Yes to the previous question, does the 
pain get worse with competing/riding?  
Do you have low back pain after competing/ riding?  
                                                                                                                   36
o Do you think your low back pain is horse riding related? 
(r=0.28, p<0.05) 
The above results show that the relationship between demographics – 
gender, and age was not related with how they experienced LBP or if it 
was related, the relationship was weak or very weak (r<0.399 and 
r<0.199) respectively. 
4.10 Conclusion 
In this chapter, data from a sample of 100 horse riders and showjumpers 
was analysed. Descriptive statistical analysis was used to describe data 
patterns by means and frequencies. Pearson correlation tests were done 
to identify relationships between demographics, riding, medical and health 
history on one hand and LBP prevalence on the other. One-way ANOVA 
tests and independent t-tests were done to assess differences in LBP 
prevalence and experiences amongst different sample groups, for 
instance between males and females. The results, overall, show that while 
LBP prevalence was high, there were not many statistically significant 
differences amongst sample groups. The results are further discussed in 
the next chapter. 
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CHAPTER 5 - DISCUSSION 
5.1 Introduction 
In Chapter 3, the data collection and analysis processes that were used in 
this study were discussed and in Chapter 4 data analysis results were 
reported. These results are further discussed in this chapter. The study 
focused on four research questions below: 
• Which demographic amongst competitive showjumping riders is 
most likely to 
experience low back pain? 
• Does competing or riding increase the risk of low back pain in 
showjumping riders? 
• Is there an increase in the prevalence of low back pain in 
competitive show-jumping who compete more frequently? 
• Is there an increase in the prevalence of low back pain in 
competitive show-jumping riders who have been riding or 
competing for a longer period of time? 
The results in the previous chapter are discussed under the four research 
questions above starting with comparisons of LBP prevalence rates from 
the study versus those from other findings. 
5.2 Lower back pain prevalence 
The study found an 81% lifetime prevalent LBP and a 42% point prevalent 
LBP amongst competitive showjumping riders in South Africa. Table 5.1 
below compares this prevalence with the findings from other studies 
conducted amongst competing equestrian riders. 
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Table 5.1: A table comparing the results from other similar studies.  
The 81% figure for South Africa is comparatively higher than the 73% 
found by Kraft et al. (2007), the 59% prevalence by Lewis et al. (2007) and 
the 76% prevalence  by Lewis and Kennerely (2018). Going by the above 
findings, South African riders were therefore more exposed to LBP than 
riders in the United Kingdom. Additionally, as shown in Figure 5.1 below, 
South African equestrian athletes had a higher lifetime LBP prevalence 
than the South African general population, judging by the findings of 
Major-Helstoot et al. (2014). 
LBP 
Prevalence Researchers Setting
Sample 
size
75%
Pilato et al. 
(2007)
Professional equestrian athletes 
– USA 57
73%
Kraft et al. 
(2007)
Professional equestrian athletes 
– Germany 508
76%
Lewis & 
Kennerley 
(2018)
Professional equestrian athletes 
– UK 50
59%
Lewis et al. 
(2018)
Professional equestrian 
showjumpers – UK 80
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Figure 5.1: A graph comparing the point and lifetime prevalent LBP 
between results from this study, the South African general 
population and horse riders from Fett, Trompeter and Platen’s (2017) 
study. 
5.2 Showjumping LBP prevalence versus other sporting   
 disciplines 
Figure 5.2 below compares lifetime prevalent LBP from the study with 
findings by Fett, Trompeter and Platen (2017), studied LBP prevalence in 
42 other sporting disciplines. 
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Figure 5.2: A graph comparing lifetime prevalent LBP results from 
this study to that of other sports reported by Fett et al. (2017). 
In the literature, LBP is also assessed and compared by pain intensity, the 
degree to which participants feel the sharpness of the pain. Figure 5.3 
below compares the study’s findings on LBP intensity, firstly by studies 
done by Fett, Trompeter and Platen (2017) on LBP exposure among 
athletes in different fields.  
Soccer
Rowing
Basketball
Horseriding
Hockey
Rugby
Canoeing
Cycling
Showjumping (This study)
LBP Prevalence
0,0% 25,0% 50,0% 75,0% 100,0%
81,0%
86,2%
86,2%
86,2%
86,2%
87,5%
90,5%
93,9%
100,0%
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Figure 5.3: A graph comparing the pain intensity between this study 
to that of other sports reported by Fett et al. (2007).  
The study’s sample had a slightly higher average pain intensity than other 
athletes captured in Fett et al’s sample. The intensity was much higher 
than most individual sports above as well as team sports. Additionally, the 
sample’s worst intensity of 8 was comparatively very high considering that 
in the above sports, worst pain intensity ranged from 1.5 to 4.9. The above 
comparison shows that South African horse riders, particularly 
showjumpers had a higher risk of experiencing high intensity LBP than 
other sporting disciplines. It must however be noted that the comparisons 
above were with German athletes. The comparisons were included in this 
discussion because they are comprehensive in comparing LBP intensity 
among different disciplines and also capture horse riding activities. 
Pa
in
 in
te
ns
it
y 
(0
 t
o 
10
)
0
2
4
6
8
Showjumping (This study) Canoeing Hockey Basketball Soccer
                                                                                                                   42
5.3 Research question 1 discussion 
Which demographic amongst competitive show-jumping riders is 
most likely to experience low back pain? 
Key demographic data collected was on age and gender of riders in the 
sample. 
5.3.1 Gender 
In the study, t-tests were conducted using gender as an independent 
variable and the statements, Do you ever suffer from low back pain? and 
How often do you experience low back pain? This showed that male and 
female riders were not differently exposed to lifetime prevalent and point 
prevalent LBP. Both genders were prone to displaying similar patterns on 
LBP prevalence and the type of prevalence (point or lifetime). 
Furthermore, judging the t-test results, the proportion of female riders who 
were not exposed to LBP was not different to that of males. Further tests 
conducted using Pearson correlation tests also revealed that there was no 
relationship between gender and previous exposure to LBP as well as LBP 
frequency.  
The above findings are similar to those made by Whitaker, Hargraeves 
and Wolframm (2017) who found that riders of both genders were not 
exposed to LBP differently. This finding was made from a sample of 566 
males, 233 females and 18 respondents of an undisclosed gender. Similar 
they applied Mann-Whitney U tests which are a non-parametric version of 
t-tests used in the study. This study therefore confirms these findings by 
Whitaker, Hargraeves and Wolframm. 
The findings refute the views by Quinn & Bird (1996) who found that there 
was a higher incidence of female riders experiencing LBP, 58%, than that 
of male riders, 27%. The views that different pelvic anatomies between 
male and females would result in males being less prone to LBP, as 
expressed by Leong (2006) were also refuted.  
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On the ranking of pain intensity, there was a weak, positive correlation 
between gender and that statement, On average, how would you score 
your pain with 0 being no pain and 10 being the worst pain. (r=-0.28. 
p<0.05). This shows that females had a propensity to rank pain intensity 
lower than males. Fett et al (2007) argue that various studies have 
produced different results on how males and females feel the intensity of 
LBP with some like Shan, Dengm Li, Li, Zhang and  Zhao (2013) stating 
that females had a lower threshold for pain and therefore recorded pain as 
being more intense in comparison to males. This study points out to a view 
that pain intensity and gender were related but not in a strong form that 
can support Shan et al’s (2013) view. 
5.3.2 Age 
From the results, Pearson correlations, as one’s age increased, a rider’s 
propensity to confirm that they had experienced point prevalent and 
lifetime prevalent LBP also increased. It was also found that there were 
weak, positive correlations between age and the description of pain, as 
older groups tended to rank the pain they felt as higher.  Additionally, with 
increased age, they were more likely to view their LBP as coming from 
other sources besides horse riding.  
Kraft, Bennekamp, Becker and Young (2009) found that horseback riding 
does not accelerate the process of lumbar disc herniation and therefore 
was not a major cause of LBP amongst older riders. The results also come 
close to those of Lewis, Dumbell and Magnoni (2018) who found that as 
one ages the chance of feeling LBP increases. They also stated that the 
intensity of pain felt was not associated with age. This latter finding 
however slightly conflicts the one from this study that age and pain 
intensity were positively correlated even though this correlation was noted 
as being weak. 
These results show that LBP lifetime prevalence increased with age 
although this increase in prevalence was not fully confirmed as horse 
riding-related, but rather from the riders subjective view. 
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In the study, there was no statistically significant differences in pain 
intensity among riders of different ages and gender. This was observed 
with both point prevalent and lifetime prevalent LBP. This is consistent with 
findings by Fett et al. (2017) that found that pain intensity did not vary 
between age and gender. The same study attributed pain intensity and 
location to a particular sport rather than its individuals.  
5.4 Research question 2 discussion 
Does competing or riding increase the risk of low back pain in 
showjumping riders? 
The study also sought to find if showjumping as an activity increased the 
risk of LBP among riders. It therefore collected data that made it possible 
to isolate showjumping from other riding activities. Independent t-tests 
score of (t=-2.729, p<0.05) showed that those who spent between 
75-100% of their time jumping had a mean score that was -.636 higher 
than those who spent less than 25% on this activity. This therefore showed 
that jumping exposed riders to LBP more than groundwork would.  
In previous studies, Ball et al. (2007) found that jumping was a major 
cause of injury in comparison to other disciplines. In agreement, Micheli 
(2010) asserted that showjumping exposed riders to LBP and other 
musculoskeletal disorders because of the heavy physical demand it 
placed on the back and shoulders. In a more recent study, Lewis (2018) 
puts showjumping as a major reason behind early retirement in the sport 
accounting for 61% of such premature retirement. These findings and 
views all agree with what was found in the study.  
It was also found that LBP prevalence due to showjumping occurred 
across all demographics as no statistically significant differences were 
found between age, gender and BMI and exposure to LBP  related to 
showjumping and other disciplines. Unlike in findings by Micheli (2010) 
and Lewis (2018) that also suggested that showjumping exposed riders to 
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more intense LBP, in this study there was no statistically significant 
relationship between pain intensity and showjumping. 
In correlation tests, riders who spent fewer hours on jumping per week had 
a tendency to not associate their LBP with riding, did not feel LBP when or 
after competing and not experience pain/ tingling/ numbness into their 
legs. These correlations, despite being classified as weak, suggests that 
showjumpers  who compete more and spend 75-100% of their time on 
jumping per week were more exposed to LBP than those who jumped and 
competed less. From this, a conclusion that showjumping exposed riders 
to a statistically significant higher risk of LBP although it did not 
necessarily expose the same riders to a very different way of feeling LBP. 
While studies by Micheli (2010) and Lewis (2018) suggested a stronger 
relationship  between showjumping and LBP prevalence and pain intensity 
than that which was found in this study, other researches can help to 
explain this situation. Telle Guzman, Esmail, Karjalainen & Malmivaara 
(2001) and Nevison and Timmis (2013) are of a view that showjumping 
LBP risks are manageable through proper posturing and rider positioning. 
Thus posture was argued to be a mediating factor of LBP risk in 
showjumping which might also have had a positive effect on the sample. 
5.5 Research question 3 discussion 
Is there an increase in the prevalence of low back pain in competitive 
show-jumping who compete more frequently? 
The study results did not find a statistically significant relationship between 
LBP prevalence and the frequency of showjumping. Showjumpers were 
not found to have a higher or a lower prevalence to LBP than other 
competitors. These findings were not what the research expected to find 
on this research question. Expectations were that showjumping exposed 
riders to higher LBP prevalence as found in studies by  Telle et al. (2001) 
and Nevison and Timmis (2013). 
                                                                                                                   46
The findings from the studies are however in line with those made by Kraft 
et al. (2007) who studied a sample of 508 equestrian athletes in Germany. 
They found out that there was no significant correlation between riding 
intensity and LBP prevalence. Riders and jumpers who rode at different 
intensities could therefore randomly experience different exposures to 
LBP. The arguments by Telle Guzman, Esmail, Karjalainen & Malmivaara 
(2001) and Nevison and Timmis (2013) cited in the second research 
question discussion could also be drawn in this discussion. Riding 
practices, particularly balancing one’s posture can mediate LBP 
prevalence.  
5.6 Research question 4 discussion 
Is there an increase in the prevalence of low back pain in competitive 
show-jumping riders who have been riding or competing for a longer 
period of time? 
The findings from the study showed that the numbers of years that one 
spent riding was positively related to LBP prevalence. This relationship 
was however not as strong as anticipated.  
Several researchers including Pilato, et al. (2007) and Lewis et al. (2018) 
also found that the number of years that one has participated in equestrian 
sports increased their LBP prevalence. Pilato et al. (2007) however also 
comment that LBP risks may be lower in mature riders due to experience 
related factors. These factors can to some extent mediate for a lower LBP 
prevalence in riders who have participated in the sports for a longer time. 
In the study it was also noted that the intensity of pain did not vary 
significantly across riders who have been riding for different periods. New 
and older riders therefore felt LBP in a manner that was not significantly 
different. 
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5.7 Conclusion 
The study found an 81% prevalence of lifetime LBP and a 42% prevalence 
of point prevalent LBP amongst horse riders in South Africa. Lifetime 
prevalent LBP was comparatively higher than in previous studies while 
point prevalent LBP was comparatively lower. South African equestrian 
athletes had higher lifetime LBP prevalence (81%) than the South African 
general population (73%), judging by the findings of Major-Helstoot et al. 
(2014). Compared to previous studies, the study’s sample had a slightly 
higher average pain intensity than other horse riders considering that in 42 
team and individual sports, the worst pain intensity ranged from 1.5 to 4.9. 
Showjumpers in the sample had a 0 to 8 range on pain intensity. The 
above comparison shows that South African horse riders, particularly 
showjumpers had a higher risk of experiencing high intensity LBP than 
other disciplines.  
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CHAPTER 6 - CONCLUSION AND RECOMMENDATIONS 
6.1 Introduction 
This study aimed to assess point prevalent and lifetime prevalent LBP 
among showjumpers in South Africa. It drew a sample of 100 survey 
participants from which it intended to get answers for the following 
research questions: 
• Which demographic group amongst competitive showjumping riders 
is most likely to experience low back pain? 
• Does competing or riding increase the risk of low back pain in 
showjumping riders? 
• Is there an increase in the prevalence of low back pain in 
competitive showjumping who compete more frequently? 
• Is there an increase in the prevalence of low back pain in 
competitive showjumping riders who have been riding or competing 
for a longer period of time? 
The study made several findings and conclusions to the above research 
questions. 
6.2 Conclusions to findings 
This  section summarises the findings to the four research questions that 
guided the study.  
6.2.1 Research question 1  
Which demographic amongst competitive showjumping riders is 
most likely to experience low back pain? 
Both genders were prone to displaying similar patterns on LBP prevalence 
and the type of prevalence (point or lifetime). Furthermore, the proportion 
of female riders who were not exposed to LBP was not different to that of 
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males. It was also revealed that there was no relationship between gender 
and previous exposure to LBP as well as LBP frequency.  
On age, it was found that as one’s age increased, a rider’s propensity to 
confirm that they had experienced LBP also increased. It was also found 
older groups tended to rank the pain they felt as more intense than 
younger riders. The results also showed that LBP lifetime prevalence 
increased with age although this increase in prevalence was not fully 
explained by horse riding. 
In the study, it was found that riders with a normal weight were less 
exposed to LBP in comparison to those within the pre-obesity level. 
Pearson correlation tests showed that no statistically significant 
relationships existed between suffering from LBP and previous medical 
and accident history as well as sleep patterns.  
6.2.2 Research question 2
Does competing or riding increase the risk of low back pain in 
showjumping riders? 
It was found that showjumping, particularly jumping, exposed riders to LBP 
more than what groundwork would. This was also confirmed by previous 
studies including those by Ball et al. (2007). This exposure did not  differ 
by age, gender and BMI. The above finding applied to lifetime prevalent 
LBP and not to point prevalent LBP. However, there was no statistically 
significant relationship between pain intensity and showjumping.  
6.2.3 Research question 3  
Is there an increase in the prevalence of low back pain in competitive 
show jumpers who compete more frequently? 
The study results did not find a statistically significant relationship between 
LBP prevalence and the frequency of showjumping. Showjumpers did not 
have a higher or a lower prevalence to LBP than other equestrian 
competitors. These findings were not consistent with previous studies that 
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showed that showjumping exposed riders to higher point and lifetime LBP 
prevalence (Telle et al.,2001; Nevison & Timmis, 2013). 
6.2.4 Research question 4  
Is there an increase in the prevalence of low back pain in competitive 
show-jumping riders who have been riding or competing for a longer 
period of time? 
The findings from the study showed that the numbers of years that one 
spent riding was positively related to LBP prevalence. This relationship 
was however not as strong as anticipated. It was concluded that the 
intensity of pain did not vary significantly across riders who have been 
riding for different periods for both point prevalent and lifetime prevalent 
LBP. 
6.3 Recommendations 
In response to the above finding, the following recommendations are 
hereby made: 
• As it was noted the lifetime prevalent LBP is comparatively higher in 
showjumpers than in the South Africa general population and in 
other sports, LBP management and support programmes should be 
introduced. These could include: 
o Rider education 
o Chiropractic support 
• Riders should be encouraged to manage their weight as it was 
noted in the study and the literature that obese riders were at higher 
risks of LBP than normal weight riders.  
• Riders should be trained to manage falls from horses. This was a 
highly frequent type of accident in the sport. However some 
researchers like Pilato et al. (2007) assert that the way one lands 
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reduced the LBP risks and this was a factor of training and 
experience. 
6.4 Recommendations for further studies 
The following researches are recommended as a way of building upon this 
study on LBP among showjumpers in South Africa: 
• Experimental studies that identified the cause and effect 
mechanism between showjumping and LBP among riders; 
• A study on how showjumping LBP risks can be reduced or 
managed among South African showjumpers; 
• The effectiveness of various interventions including chiropractic 
support in reducing LBP risks among horse riders; 
6.5 Conclusion 
In conclusion, the study was able to effectively answer its four research 
questions and meet it’s objectives. It was able to conclude that South 
African showjumping riders of all demographics were exposed to lifetime 
prevalent LBP at higher rates than the general population and other 
sports. This exposure was higher among obese riders and older riders 
although the other groups were also significantly exposed. With such high 
LBP prevalence levels, there is an urgent need to craft various 
interventions that can cushion showjumpers from the risks of LBP. 
Furthermore, there is need for further research that can enhance society’s 
understanding of LBP amongst showjumpers. This study was able to 
provide reliable, quantifiable information on LBP prevalence among 
showjumpers in South Africa. This was important considering that very 
little research has been done in this area. 
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APPENDIX A: South African Equestrian federation (SAEF) 
Permission letter  
South African Equestrian Federation 
The Equidome 
475 Papenfus Road, Beaulieu 
Dear Sir/Madam 
Permission to collect statistical data at registered SAEF events. 
I am currently a registered MTech: Chiropractic student at the University of 
Johannesburg. One of the requirements for this qualification is to conduct 
a research study. I would therefore like to request permission to set up a 
stand where I can collect statistical data at SAEF registered show jumping 
events conduct the following study, entitled, “The prevalence of low back 
pain in competitive showjumping riders.” 
The details of my intended study are briefly outlined below: 
Aim of the study: 
-The aim of this research is to determine the point prevalence (refers to
whether they are experiencing back pain at this moment) and lifetime
prevalence (refers to having experienced lower back pain for a period of
longer than 6 months) of low back pain in competitive showjumping riders.
The study will attempt to determine the prevalence of low back pain in 
competitive showjumping riders and to identify possible risk factors for 
riding-related low back pain that showjumping riders are exposed to within 
a South African context. 
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Participation in this study will be voluntary and participants will only be 
required to complete a questionnaire in their time. The information will 
remain confidential and anonymous, and at no point will it be possible to 
track the data back to the participant. On completion of the research, after 
the data has been captured and analysed and a conclusion drawn, an 
account will be available in the form of a dissertation in the University of 
Johannesburg Library.  
Please contact any of the persons below should you have any queries. 
_____________________________ 
Researcher:   Danielle Peens (danielle.peens@gmail.com ) or (0828225545) 
Supervisor:  Dr D.M. Landman (dirkiel@uj.ac.za) or (0115596218) 
Research Ethics Committee at the University of Johannesburg: 
Ethics number:  
Prof. Christopher Stein 
Tel: 011 559-6564 
Email: cstein@uj.ac.za 
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to 
have more specific information about this research project, or have any 
questions, concerns or complaints about this research study, its 
procedures, risks and benefits, you may communicate with me using any 
of the contact details given above. 
Researcher: 
Danielle Peens Date 
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APPENDIX B: Research study information letter 
DEPARTMENT OF CHIROPRACTIC 
RESEARCH STUDY INFORMATION LETTER 
REC 11.0 
17 August 2019. 
Good Day 
My name is Danielle Peens.I WOULD LIKE TO INVITE YOU TO 
PARTICIPATE in a research study on The prevalence of Low Back pain in 
Competitive Showjumping Riders. 
Before you decide on whether to participate, I would like to explain to 
you why the research is being done and what it will involve for you. I will 
go through the information letter with you and answer any questions 
you have. This should take about 10 to 20 minutes. The study is part of a 
research project being completed as a requirement for a Masters Degree 
in Chiropractic through the University of Johannesburg. 
THE PURPOSE OF THIS STUDY is to determine whether competitive 
showjumping riders in South Africa are currently or have ever suffered 
from low back pain. 
Below, I have compiled a set of questions and answers that I believe will 
assist you in understanding the relevant details of participation in this 
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research study. Please read through these. If you have any further 
questions I will be happy to answer them for you. 
1. DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide
to participate in the study. I will describe the study and go through this
information sheet. If you agree to take part, I will then ask you to sign a
consent form.
2. WHAT EXACTLY WILL I BE EXPECTED TO DO IF I AGREE TO PARTICIPATE?
On agreeing to participate, you will be required to complete a
questionnaire which will include questions on demographics, health, low
back pain and on your experience as competitive showjumping rider.
3. WHAT WILL HAPPEN IF I WANT TO WITHDRAW FROM THE STUDY? If you
decide to participate, you are free to withdraw your consent at any time
without giving a reason and without any consequences. If you wish to
withdraw your consent, you should inform me as soon as possible.
4. IF I CHOOSE TO PARTICIPATE, WILL THERE BE ANY EXPENSES FOR ME, OR
PAYMENT DUE TO ME? You will not be paid to participate in this study and
you will not bear any expenses.
5. IF I CHOOSE TO PARTICIPATE, WHAT ARE THE RISKS INVOLVED? There are
no risks that have been identified for this study as it involves completing a
questionnaire.
6. IF I CHOOSE TO PARTICIPATE, WHAT ARE THE BENEFITS INVOLVED? Once
the data has been collected and analysed it will be available in the form of
a research dissertation, which will identify general riding-related risk
factors associated with low back pain in competitive showiumping riders.
This information may benefit the participant in their future riding career.
7. WILL MY PARTICIPATION IN THIS STUDY BE KEPT CONFIDENTIAL? All
reasonable efforts will be made to keep your personal information
confidential and respect your right to privacy. This includes replacing your
identifying personal information with a number that only I and my research
supervisor will know. You will not be identified in any research reports that
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are published. Under some circumstances, such as when required to do so 
by a court of law, I may have to disclose your personal information. In 
addition, it may happen that your information will need to be reviewed by 
another organisation for quality assurance purposes. I will tell you about 
this if it happens.  
8. WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The
results will be written into a research report that will be assessed. In some
cases, results may also be published in a scientific journal. In either case,
you will not be identifiable in any documents, reports or publications. You
will be given access to the results of this if you would like to see them, by
contacting me.
9. WHAT WILL YOUR RESPONSIBILITIES BE, AS THE RESEARCHER? To ensure
anonymity of the data, participant confidentiality and identify riding-
related risk factors which may contribute to low back pain in competitive
showjumping riders.
10. WHO IS ORGANISING AND FUNDING THIS RESEARCH STUDY?  The study is
being organised by me, under the guidance of my research supervisor at the
Department of Chiropractic at the University of Johannesburg. This study
has not received any funding.
11. WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study was
allowed to start, it was reviewed in order to protect your interests. This
review was done first by the Department of Chiropractic, and then secondly
by the Faculty of Health Sciences Research Ethics Committee at the
University of Johannesburg. In both cases, the study was approved.
12.ARE THERE ANY CONFLICT OF INTERESTS PERTAINING TO THIS STUDY?
There are no conflict of interests held by anyone involved in this study.
13. WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints
about this research study, its procedures or risks and benefits, you should
ask me. You should contact me at any time if you feel you have any
concerns about being a part of this study. My contact details are:
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Danielle Peens 
0828225545 
danielle.peens@gmail.com 
You may also contact my research supervisor: 
Dr D.M Landman 
dirkiel@uj.ac.za 
If you feel that any questions or complaints regarding your participation 
in this study have not been dealt with adequately, you may contact the 
Chairperson of the Faculty of Health Sciences Research Ethics Committee 
at the University of Johannesburg: 
Prof. Christopher Stein 
Tel: 011 559-6564 
Email: cstein@uj.ac.za  
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to 
have more specific information about this research project information, 
have any questions, concerns or complaints about this research study, its 
procedures, risks and benefits, you should communicate with me using 
any of the contact details given above. 
Researcher: 
Danielle Peens 
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APPENDIX C: Research consent form 
DEPARTMENT OF CHIROPRACTIC 
RESEARCH CONSENT FORM 
THE PREVALENCE OF LOW BACK PAIN IN COMPETITIVE SHOWJUMPING RIDERS. 
Please tick each box below: 
 I confirm that I have read and understand the information 
letter dated 17 August 2019 for the above study. I have had the 
opportunity to consider the information, ask questions and have had 
these answered satisfactorily. 
I understand that my participation is voluntary and that I am 
free to withdraw from this study at any time without giving any reason 
and without any consequences to me. 
 I agree to take part in the above study. 
Name of participant Signature of participant Date 
Name of researcher Signature of researcher Date 
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APPENDIX D: Final research tool 
Section A: Background information
1 2 3 4
A1. Gender Male Female Other
A2. Age (years)
A3. Height (m) A4. Weight (Kg)
Section B: Riding and Competing History 
1 2 3 4
B1. How many hours per week do 
you ride? 

0-2 hours 2-4 hours 4-6 hours More than 
6 hours
B2. On average, how many hours a 
week do you spend on flat/ground 
work? 

0-25% 25-50% 50-75% 75-100%
B3. On average, how many hours do 
you spend a week on jumping?
0-25% 25-50% 50-75% 75-100%
B4. How many shows do you 
compete in per month?
0-1 2 3 4 or more.
B5. How many years have you been 
riding?
Years
B6. How many years have you been 
riding at a competitive level? 
Years
B7. Do you carry and tack up your 
own horse?
Yes No 
B8. Do you ever ride without 
stirrups?
Yes No 
B9. Besides showjumping, do you 
compete in any other disciplines?
Yes No 
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Section C: Health and medical history
1 2 3
C1. On average how many 
hours do you sleep per 
night?
Less than 6 
hours 
6 - 8 Hours More than 8 
hours
C2. Have you fallen off a 
horse before?
Yes No 
C3. Have you sustained a 
spinal injury from horse 
riding?
Yes No 
C4. Have you ever suffered 
any spinal injury/trauma? (not 
involving horse riding eg. Car 
accident)
Yes No 
Section D: Low Back Pain at this moment
1 2 3 4
D1. Do you have low back pain at this 
moment (today)?
Yes No
If you answered “Yes” to the above question, please continue with the survey. If you 
answered “No” then continue to section E.
D2. When did the low back pain start? Less than 1 
week ago
1- 6
Months 
ago
More 
than 6 
months 
ago
1 Year 
or more 
ago
D3. How often do you experience low 
back pain?
Sometimes Monthly Weekly Almost 
daily 
D4. What is the frequency of your low 
back pain?
Intermittent 
(comes and 
goes)
Constant Unsure
D5. Describe the pain. Sharp/ 
shooting
Dull/ 
aching
Stabbing Catchin
g
D6. Is the location of the low back pain 
on one or both sides?
One side Both 
sides
D7. Do you experience pain/ tingling/ 
numbness into your legs?
Yes No
D8. Do you think your current low back 
pain is horse riding related?
Yes No
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D9. On average, how would you 
score your pain with 0 being no 
pain and 10 being the worst pain.
0 1 2 3 4 5 6 7 8 9 10
Section E: Low Back Pain
1 2 3 4
E1. Do you ever suffer from low back 
pain?
Yes No
If you answered “Yes” to the above question, please continue with the survey. If you 
answered “No” then this is the end of the survey.
E2. When did the low back pain start? Less than 1 
week ago
1- 6
Months 
ago
More 
than 6 
months 
ago
1 Year 
or more 
ago
D3. How often do you experience low 
back pain?
Sometimes Monthly Weekly Almost 
daily 
D4. What is the frequency of your low 
back pain?
Intermittent 
(comes and 
goes)
Constant Unsure
D5. Describe the pain. Sharp/ 
shooting
Dull/ 
aching
Stabbing Catchin
g
D6. Is the location of the low back 
pain usually on one or both sides?
One side Both 
sides
D7. Do you ever experience pain/ 
tingling/ numbness into your legs?
Yes No
D8. Do you think your low back pain 
is horse riding related?
Yes No
D9. On average, how would you 
score your pain with 0 being no 
pain and 10 being the worst pain.
0 1 2 3 4 5 6 7 8 9 10
1 2 3
F1. Do you have low back pain when 
competing/ riding?
yes no
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End of Survey 
F2. If you answered “Yes” to the previous 
question, does the pain get worse with 
competing/riding?
yes no
F3. Do you have low back pain after 
competing/riding?
yes no
F4. If you answered yes to the previous 
question, when do you experience the 
low back pain after competing/ riding?
immediately 
after
a few hours 
after
a day or so 
after
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APPENDIX E: Agreement statistician letter
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